Introduction: Lung ultrasonography (LUS) is a useful diagnostic tool in critical care setting. Lung ultrasound at bed side is relatively easy to perform, cost effective and reproducible. Analysis of various sign and profile, alone or in combination is as accurate as gold standard test like Computed Tomography scan of the chest in detection of etiology of acute respiratory failure. The aim of our study was to perform bed side lung ultrasound in patent with ARF and to find out the diagnostic accuracy of lung ultrasound when compared with diagnosis made by the clinician. Methods: This descriptive observational study was conducted at tertiary care teaching centre in Nepal between February 2019 and July 2019. Consecutive samples of acute respiratory failure patient were included. Lung ultrasound was performed at bed side by fellows of pulmonary critical care medicine. Specific 10 signs of blue protocol were assessed in six different sites of both the chest. Findings of LUS was recorded and analysed to formulate a diagnosis, and finally compared with the final diagnosis. Results: Forty eight patients of acute respiratory failure with median age of 66 years (17 to 89 years) were included with 66.7% being females. 97.9 % of the patient presented with acute shortness of breath of less than one week duration. A total of 13 different diagnosis was made at the end of the treatment for all the patient. LUS accurately diagnosed them in 43 cases, with an overall accuracy of 89.6 %. Chronic obstructive pulmonary disease, pulmonary edema, pneumonia, pleural effusion, pneumothorax were accurately diagnosed with LUS however in acute respiratory distress syndrome and interstitial lung disease, lung ultrasound had poor diagnostic accuracy. Conclusions: Lung ultrasound is useful tool in diagnosing etiology of acute respiratory failure. Diagnosis made by lung ultrasound was 89.6% correct when compared with final diagnosis made by clinician. This work is licensed under creative common license: http://creativecommons.org/licenses/by-nc-nd/4.0/ © MJSBH 2020
INTRODUCTION
Acute Respiratory Failure (ARF) is a major cause of morbidity and mortality in Intensive Care Unit (ICU) admitted patient, where an urgent diagnosis is required to direct potentially life-saving therapy. 1 Chest x ray, Computed Tomography (CT) scan of the chest and Arterial Blood Gas (ABG) are the most widely used diagnostic tools in the management of such patients. Supine chest radiograph remains a cost-effective method for routine evaluation in ICU, but interpretation of the supine portable chest radiograph is a challenging issue. 2 CT scan is the gold standard examination for most pulmonary disease which is not always possible to perform in patients on ventillator, high inotropic support and critically ill status. 3 Chest ultrasonography, on the other hand, enables a quick bedside examination of the patient, easily performed, cost effective and reproducible tool which can be helpful in such situations. 4 Study done in use of lung ultrasound compared to chest radiograph for suspected pneumonia in Nepal shows better sensitivity than chest X-ray for the diagnosis of pneumonia. Given this diagnostic performance, lung ultrasound could be another imaging modality used to diagnose acute respiratory disease in a resource-limited setting. 5 Our objective in this study was to diagnose the etiology of acute respiratory failure by lung ultrasound based on various signs described in "point of care lung ultrasound" the BLUE protocol and to compare LUS diagnosis with final diagnosis.
METHODS
This descriptive observational study was conducted in Medical Intensive Care Unit (MICU) of our hospital between February 2019 and July 2019. An ethical approval was taken from IRC prior to the study and all the patients enrolled in this study were pre-informed. Patients willing to participate in the study were explained about the nature of the study and informed written consent was obtained from them or from the relatives if patient is unable to give consent by himself / herself. Consecutive samples of patients with acute respiratory failure admitted in MICU within the specific time period were enrolled. ARF was defined based on clinical symptoms and signs of hypoxemia with or without hypercapnia and arterial blood gases indicating very low oxygen tension (PO2 less than 60 mmHg) with or without hypercapnia (CO2 more than 45 mmHg) and low Ph. 6, 7 All patients of ARF aged above 18 years, admitted in MICU were included. Patients with burn in anterior chest wall and post operative respiratory failure were excluded from the study .
Final diagnosis made by the MICU clinician was considered as a "gold standard". For the purpose of making clinical diagnosis i.e gold standard, they have used clinical evaluation, ABG, laboratory values and all possible imaging modalities except for lung ultrasound. Bed side lung ultrasound examination was done in MICU on day one of admission by a fellow of pulmonology and critical care. Sonosite ultrasound with curvilinear or phase array probes of 3 to 5 MHz was used in a semirecumbent position, or supine if intubated. Six zones in each side of the lung were selected for lung ultrasound. These zones were demarcated by the anterior axillary, and posterior axillary lines and divided into upper and lower regions. Thus complete, bilateral examination include 12 zones. Findings of lung ultrasound were recorded in proforma as per ten sign mention on point of care lung ultrasound in "The BLUE Protocol". 8 SPSS 20 software was used for data recording and analysis. For the purpose of this study, 95% confidence interval was accepted as significant.
RESULTS
A total of 48 patients of ARF were enrolled in this study, median age of the patient was 66 years (17 to 89 years), of which 66.7% were females. Majority (97.9%) presented with acute shortness of breath as their primary clinical complaint. Other complaints were fever in 50%, cough (25.0%) and chest pain (20.8 %) of the patient, The duration of illness was less than one week in 81. 3 diagnosed with LUS, where as, in five inaccurately diagnosed cases; two were ARDS, two were ILD and one was COPD-AE. These findings reflect that in patient with ARDS and ILD lung ultrasound has poor diagnostic accuracy. The different LUS diagnoses and their accuracies are presented in Table 1 . Table 2 .
DISCUSSION
ARF is a common medical emergency with increasing incidence. ARF can be life threatening if not recognised and treated in time and majority of the conditions are related with lung pathology. The leading causes of ARF in young population are pneumonia, ARDS, sepsis, asthma, drug ingestion, and trauma. Similarly in elderly population, pneumonia, heart failure, COPD-AE, ARDS, and sepsis are common. 9 Among 48 cases of acute respiratory failure, COPD-AE, pulmonary edema, ARDS, pneumonia was the common final diagnosis in our study. Final diagnosis of ARF was made based on clinician evaluation, ABG, and radiological findings. 'Gold-standard' imaging HRCT of the chest was less frequently used to make diagnosis because it confer the risks of transport, 10 in addition we have used bed side LUS to find out the etiology of ARF. When compared with final diagnosis, LUS diagnosis was 89.6% matched, which show LUS is equally efficient tool in making correct diagnosis at bed side. Our findings were consistent with study done by Lichtenstein DA et al. 8 The two most common inaccurate diagnosis by LUS in our study were ARDS and ILD. LUS findings in ARDS patient had overlap features of pulmonary edema, pneumonia and effusion. 11 multiple B Lines, shred sign and AB profile alone or in combination were observed in our patient of ARDS. Since the stages of ARDS changes with time and treatment there is a possibility of variation in radiological findings. Similar overlaps were also noted in patient with ILD. Presence of such multiple additional features, time bound changes in disease pathological stages and associated duel pathology in these two cases could have resulted inaccuracy in LUS diagnosis. Falcetta A et al. 12 have mentioned that B-lines, pleural irregularities and nodules or consolidations are seen in DPLD, however there is insufficient data to establish accuracy of LUS in diagnosis of interstitial lung disease in ARF. 13 Finally our study has few limitations as we know ultrasound is undeniably an operator-dependent imaging modality, as all the ultrasound performer in our study were non expert clinician there might be biasness in diagnostic accuracy. Although study conducted by Dexheimer Neto FL et al. concluded that LUS based on the BLUE protocol was reproducible by physicians who are not ultrasound experts and accurate for the diagnosis of pneumonia and pulmonary edema. 14 Since all the fellow clinician who were performing LUS were not blinded to clinical information this may have influenced the accuracy in ultrasound diagnosis. In some of the diagnosis, the number of patients were too small to be significant like 1/2 positive (50%) or 1/1 positive (100%).
CONCLUSIONS
This study concluded that lung ultrasound is equally useful tool in assessment of etiology of acute respiratory failure, it has a diagnostic accuracy of 89.6%. Since lung ultrasound is quick, reproducible and even can be done by non-expert intensivist at bed side it has to be incorporated in diagnosing etiology of ARF in critical care settings .
